Molecular characterisation of the small GTPase CDC42 in the ectomycorrhizal fungus Tuber borchii Vittad.
The small GTPase CDC42 is ubiquitously expressed in eukaryotes, where it participates in the regulation of the cytoskeleton and a wide range of cellular processes, including cytokinesis, gene expression, cell cycle progression, apoptosis, and tumorigenesis. As very little is known on the molecular level about mycorrhizal morphogenesis and development and these events depend on a tightly regulated reorganisation of the cytoskeleton network in filamentous fungi, we focused on the molecular characterisation of the cdc42 gene in Tuber borchii Vittad., an ascomycetous hypogeous fungus forming ectomycorrhizae. The entire gene was isolated from a T. borchii cDNA library and Southern blot analyses showed that only one copy of cdc42 is present in the T. borchii genome. The predicted amino acid sequence is very similar to those of other known small GTPases and the similar domain structures suggest a similar function. Real-time PCR analyses revealed an increased expression of Tbcdc42 during the phase preparative to the instauration of symbiosis, in particular after stimulation with root exudate extracts. Immunolocalisation experiments revealed an accumulation of CDC42 in the apical tips of the growing hyphae. When a constitutively active Tbcdc42 mutant was expressed in Saccharomyces cerevisiae, morphological changes typical of pseudohyphal growth were observed. Our results suggest a fundamental role of CDC42 in cell polarity development in T. borchii.